TURF TEST APPARATUS 

Background of the Invention 
[0001] The instant invention is directed to a testing device which is operative to 
test the resilience or hardness of an athletic playing surface. In the last decade, 
artificial playing surfaces for substantially all sports have become the norm. Sports 
such as football, baseball, tennis, wrestling and others all employ synthetic playing 
surfaces. It is also important that resiliency of natural playing surfaces fall within 
selected limits. For purposes such as safety, consistency, effectiveness, etc. it has 
been deemed beneficial to bring or keep the resiliency or hardness of these surfaces 
between limits. 

[0002] As a result a need for testing equipment to insure that playing surfaces fall 
within selected limits evolved. 

[0003] There exists testing equipment for the above described purpose such as 
illustrated by US patent 5,390.535. The existing equipment does not protect the flight 
of the dropped missile from interference nor does the result reach a high level of 
accuracy. 

[0004] Accordingly, it is an object of this invention to provide surface testing 
apparatus which is easily set up for testing the surface of an athletic playing area. 
[0005] Another object of the invention is the provision of surface resilience 
testing equipment which provides for substantially unrestricted flight of the test missile. 
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[0006] Another object of the invention is a surface resilience testing apparatus 
which produces a recordable electronic signal. 

[0007] Another object of the invention is a surface testing apparatus which 
produces a graph of the surface resilience. 

Summary of the Invention 
[0008] The instant invention is directed to a drop test apparatus for testing the 
resilience of playing surfaces. The testing apparatus includes a substantially clear 
circular guide tube fonned of synthetic material having an open interior and first and 
second open ends. An upper flange is mounted with the second end. The flange is 
fomied with an opening of slightly less diameter than the interior of the tube, allowing 
access to the tube from the second end. A missile mounted on a centering handle is 
arranged above the second end. The missile carries a sensing member which is 
connected with a converting unit. The converting unit is adapted to receive signals from 
the sensing member and convert these signals into computer readable signals. The 
apparatus operates by releasing the missile to free fall through the guide tube to impact 
upon the playing surface causing the sensing member to produce and send a signal to 
the converting unit which then converts the signals and transmits the converted signal 
to a receiving and display unit. 

[0009] The tube is formed of clear plastic and includes elongated vents anranged 
about and along its periphery. The vents act to vent air from the tube during movement 
of the missile there through. There are also radially extending grooves arranged about 
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the lower surface of the base. These grooves also act to vent air from the tube during 
movement of the missile. 

[0010] The missile includes a bearing comprising synthetic rings arranged about 
its circumference which act to separate the missile from the tube. Also, the missile 
includes a plurality of vertical vents arranged about the periphery which also act to 
reduce resistance. 

[0011] The guide tube may be provided with a guide tube extension which 
connects with its upper end for extending the length of the guide tube. 
[001 2] The drop test apparatus includes a centering handle positioned over the 
upper end of the guide tube which is pivotally mounted at one end and releasably 
connected at its other end with the upper flange allowing the centering handle to be 
pivoted providing an entry into the tube through its upper end. 
[0013] A drop test apparatus for detemiining the resiliency of playing surfaces 
which includes a missile for impacting with the surface, a guide for providing 
substantially unrestricted free flight of the missile to impact, a pair of accelerometers 
earned by the missiles for producing signals in response to the de-acceleration of the 
missile upon Impact, a converter adapted to receive, convert and send the 
accelerometer signals and a recording unit recording and displaying the converted 
signals. 

[0014] The missile includes a recess in its upper surface which mounts the 
accelerometers in fixed positions. The recording device is a computer which records 
and analyzes the signals. 
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[0015] A drop test apparatus for testing the resiliency of playing surfaces 
comprising a guide for positioning a missile a prescribed distance above a playing 
surface and for guiding the missile during free fall onto the surfaces. The missile 
includes a body canying an accelerometer which is operative to activate upon impact 
with the surface producing signals in response to the impact. A wireless communicator 
Is provided which is adapted to receive the signals produced by the accelerometer and 
to convert and transmit these signals to a recording device. The recording device acts 
to record the signals which Indicate the resiliency of the playing surface. 
[001 6] The accelerometer comprises first and second accelerometers. A first of 
the accelerometer acts to activate the second of the accelerometers upon impact of the 
missile. The second accelerometer produces the signal sent to and converted by the 
wireless communicator. 

Description of the Drawings 
[0017] The construction designed to canry out the invention will hereinafter be 
described, together with other features thereof. 

[0018] The invention will be more readily understood from a reading of the 
following specification and by reference to the accompanying drawings forming a part 
thereof, wherein an example of the invention is shown and wherein: 
[0019] Fig 1 A is a perspective view of the testing apparatus with the missile In 
the ready position. 

[0020] Fig 1B is similar to Fig 1A showing the missile in flight. 
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[0021] Fig 1C is similar to Figs 1A and 1B showing the missile in the impact 
position. 

[0022] Fig 2 is a cutaway side view of the missile. 

[0023] Fig 3 is an exploded sectional cutaway view showing a locking 
an^angement for locking the missile for transport. See remarks on Fig 3. 
[0024] Fig 4 Is a side view of an extension for the guide tube. 

Description of a Preferred Embodiment 
[0025] Refening now to the drawings, the invention will now be described in 
more detail. 

[0026] Turning now to Figs 1A, 1B and 1C, the turf testing apparatus of the 
invention is illustrated at 10. The arrangement essentially provides a guide for 
positioning a missile a prescribed distance above a surface and allowing the missile to 
free fall unrestricted onto the surface. The guide includes drop guide tube 12 which is 
generally about 30 inches long with a diameter of about 5 ^/le inches. Tube 12 is 
preferably fomied of a clear non-abrasive plastic which allows visibility into the tube and 
offers minimal resistance to the falling missile, such as an acrylic plastic. The plurality 
of vertical slits 14 are fomned in the tube to extend about its circumference and along its 
length in a generally harmonic pattem. The slits are to provide exhaust means for the 
air within the tube during flight of the missile. 

[0027] The lower end of tube 12 fits into a central opening in base 16. Base 16 
Is adapted to rest on the surface to be tested and acts to support tube 12 in a generally 
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vertical position. Base 16 includes an extension 17 extending upward from the Inner 
opening. Adjacent the base of extension 17 is a radial flange 18. The lower end of 
tube 12 fits in the opening and is supported along its axis by extension 17. Flange 18 
rests upon playing surface 20 and functions to maintain tube 12 in a generally 
stationary position. 

[0028] A plurality of grooves 1 9 which connect with the opening are fomried about 
flange 1 8. Grooves 1 9 act with slits 14 In providing exhaust ports for the air to exhaust 
during flight of the missile. 

[0029] A pair of opposed amis 22 are fomied on the upper edge of extension 1 7 
which act to further support the tube. 

[0030] The upper end of tube 1 2 mounts flange 24 which Is fonned with a center 
opening 25 which is slightly smaller than the inner diameter of tube 1 2. Fomied about 
opening 25 in opposed positions is locking member 26 and an extension 28 which 
mount centering handle 30 in position over opening 25. Handle 30, at a point aligned 
with the longitudinal axis, of tube is provided with a notch 32. 
[0031] Handle 30 Is designed to be locked in a drop position over opening 25 by 
way of locking member 26 as shown In Figs 1 A and B or rotated about stud 28 into a 
clear position clear of opening 25 as shown in Fig 1 C. In the locked position notch 32 is 
aligned with the longitudinal axis of tube 12 and handle 20 Is positioned to support 
missile 34 prior to release. In the clear position, handle 32 is simply positioned away 
from opening 25 to allow access Into tube 12 to retrieve a dropped missile. 
[0032] In the event that the height provide by tube 1 2 is Insufficient, an extension 
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tube 12' is provided as shown in Fig 4. Tube 12' is fomied to extend the length of tube 
12 by 24 inches. Tube 12' includes a flared lower end 62 which is shaped to telescope 
over the upper end of tube 12. Flange 24 is now positioned over the opposite end of 
tube 12' in the manner just described. 

Turning now to Figs 1B, 2 and 3, missile 34 comprises a circular weight, preferably of 
stainless steel, with a cavity 36 formed in its upper surface. The circumference of 
missile 34 is slightly less than the inner diameter of tube 1 2. A pair of bearing rings 38 
are located in spaced positions about the periphery of missile 34 and act to provide a 
substantially friction free engagement with tube 12. Rings 38 may be fomied of 
TEFLON. 

[0033] It is important that the weight of missile 34 be exact and normally It is 
formed to that exact weight. Should an abnormality occur the weight may be adjusted 
by drilling partial holes about the periphery of missile 34. 

[0034] Bar 40 is secured to the top of the missile and across its vertical axis. An 
engagement ring 42 is secured with bar 40 also along the vertical axis of missile 34. 
The engagement ring includes a plurality of engaging holes 43. 
[0035] A releasable retaining member 44, of known construction, and which 
includes rod 45 canying a handle 46 at one end and a gripping member at its opposite 
end. The handle includes a release button which controls the gripping member. 
Retaining member 44 is adapted to fit into ring 42 with the engaging member engaging 
at a selected point with one of the engaging holes 43. Retaining member 44 is 
connected with handle 30 by way of notch 32 which engages with rod 45 below the 
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lower end of handle 46. Missile 34 is held in position normally to drop 24 inches. By 
pressing the button on handle 46, the missile is released to fall onto surface 20. 
[0036] A pair of threaded bores 48 are formed in the base surface of cavity 36. 
An accelerometer, of a pair of accelerometers 50, 51, is secured in each bore in a 
stable position. Accelerometer 50 produces a 1 mili-volt signal while accelerometer 51 
produces a 100 mili-volt signal. The accelerometers are adapted to measure the 
acceleration/de-acceleration of the missile on impact with the playing surface. 
[0037] Each accelerometer 50, 51 is connected to a transmission wire or lead 52 
which is connected with wireless communicator 54. Lead 52 is about 6' long allowing 
ample slack between the missile and the wireless communicator during free fall of the 
missile. 

[0038] The wireless communicator is available commercially as 1 CHM 20/20 and 
may be purchased from Oceana Sensor, Inc. The accelerometers are available 
commercially from PCB Piezotronics, Inc. 

[0039] Wireless communicator 54 is adapted to receive signals in the form of 
mili-volts sent by the accelerometers to convert these signals into computer readable 
information and to relay the converted infomnation to a computer 50 which is equipped 
and programmed to capture and visually produce data indicating the hardness or 
resistance of the playing surface. Computer 50 comprises a storage and display unit 
although other means may be employed to receive the signals from the converter. 
[0040] In operation the device operates in the following manner. Testing 
apparatus 10 is set up on a playing surface with base 16 supporting tube 12 in a 
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substantially vertical position. Missile 34 is engaged with handle 46 which is in turn 
secured in position in notch 32 on bar 40. Communicator 54 is activated. A length of 
lead 52 is held over the upper end of tube 1 2 in position to free fall with missile 34 so as 
to insure no resistance to the fall of missile 34. Missile 34 is designed to fall free of 
contact with tube 1 2, however, should slight contact occur during free fall bearing rings 
38 are provided to insure that resistance Is minimal. The button on handle 46 releases 
the missile to free flight. Accelerometer 50 is actively producing 1 mill-volt signals 
during free fall while accelerometer 51 is inactive. The signals from accelerometer 50 
are insufficient to be recorded by wireless communicator 54. Upon impact, 
accelerometer 50 produces a signal sufficient to activate accelerometer 51 which 
produces 100 mill-volt signals in response to the bounce back or rebound of missile34 
engaging with the playing surface. The signal from accelerometer 51 is received by 
wireless communicator which converts and sends a computer readable signal to 
computer 56. The computer generally produces a graft recording the hardness of the 
playing surface although numerical data may also be displayed. 
[0041] A locking an^angement is provided for securing the missile in position 
during transport between testings. As shown in Fig 3, a bore 58 is provided through 
amis 22 and missile 34. A pin 60 is provided to pass through amis 22 and missile 34 
securing the missile in position in tube 12. Retaining member 44 is preferably secured 
in ring 42. The arrangement can now easily and safely be placed in a carrying case. 
[0042] While a preferred embodiment of the invention has been described using 
specific terms, such description is for illustrative purposes only, and it is to be 
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understood that changes and variations may be made without departing from the spirit 
or scope of the following claims. 


GREENVILLE 178286vl 


10 


